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(57) [Abstract] 

[Object] To provide a portable information terminal 
apparatus capable of easily obtaining information on a 
public transportation route to a station of a public 
transportation means based on the present location, the 
destination, and so on. 

[Solving Means] The present location of a terminal is 
measured by a satellite positioning system, and a 
destination location is input by a user of the terminal, and 
based on information on the present location or information 
on the destination, the nearest station of a public 
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transportation means is retrieved.- Then, based on the 
retrieved result, the shortest route to the nearest station 
of the public transportation means from the present location, 
or destination, and a public transportation route between 
the two stations are retrieved to be displayed on a display. 
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[Claims] 

[Claim 1] A portable information terminal apparatus 
comprising: terminal location measuring means for measuring 
the present location of a terminal by means of a satellite 
positioning system; and target point retrieving means for 
retrieving a specific target. point nearest the. present 
location based on the present location information obtained 
by said terminal location measuring means. 
[Claim 2] A portable information terminal apparatus 
comprising: destination inputting means for a user of the 
terminal to input destination information into the terminal; 
and target point retrieving means for retrieving specific 
target point nearest the present location and the 
destination of the user of the terminal based on the 
destination information obtained by said destination 
inputting means . 

[Claim 3] A portable information terminal apparatus 
according to claim l.or claim 2, further comprising: 

transportation route retrieving means for retrieving 
information on a route to the nearest specific target point 
obtained by said target point retrieving means; and 
transportation route information display means for 
displaying transportation route information obtained by said 
transportation route retrieving means. 
[Claim 4] A portable information terminal apparatus 
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comprising: terminal location measuring means for measuring 
the present location of a terminal by a satellite 
positioning system; destination inputting means for a user 
of the terminal to input destination information to the 
terminal; and target point retrieving means for retrieving a 
specific target point nearest to the present location and a 
specific target point nearest to the destination based on 
information on the . present location obtained by said 
terminal location measuring means and destination 
information obtained by said destination inputting means. 
[Claim 5] A portable information terminal apparatus 
according to claim 4, further comprising: 

transportation route retrieving means for retrieving 
routes to the specific target points nearest to the present 
location and destination obtained by said target point 
retrieving means, and for retrieving a transportation route 
between two points, namely the specific target point nearest 
to said present location and the specific target points- 
nearest to the destination; and 

transportation route information display means for 
displaying transportation route information obtained by said 
transportation route retrieving means. 
[Claim 6] A portable information terminal apparatus 
according to any one of claims 1 to 5, characterized in that 
said specific target point is a railway station or bus stop 
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of a public transportation means. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to a portable information terminal apparatus 
comprising a satellite positioning system, and more 
particularly to a portable information terminal having a 
function of providing a transportation route utilizing a 
public transportation means from the present location to a 
destination based on information on the present location of 
the terminal obtained from the satellite positioning system 
and information on the destination inputted by the user of 
the terminal. 
[0002] 

[Description of the Related Art] In recent years, satellite 
positioning systems such as those represented by car 
navigation systems have been widely used by the consumers. 
Currently manufactured car navigation systems include a 
system capable of providing traffic jam information at a 
nearby road and a portable compact type system, in addition 
to a system displaying its present location superimposed on 
an electronic map. 

[0003] On the other hand, use of compact type portable 
information terminals such as electronic notebooks, palm-top 
computers, and the like has become widespread, and software 
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is provided in which, when station information of a public 
transportation means such as railway or the like is inputted, 
a few transportation routes connecting the two stations on 
the railway are retrieved and displayed on such portable 
terminals. 
[0004] 

[Problems. to be Solved by the Invention] Since the car 
navigation systems . such as those described above are 
designed mainly for travelling by car, a major function 
thereof is to exclusively provide traffic jam information. 
However, when a compact type car navigation system is 
carried for example by a pedestrian, the information needed 
by the pedestrian is information on the nearest station, or 
the like, which is accessible on foot, and the traffic jam 
information is normally unnecessary. 

[0005] With the aforementioned software for retrieving the 
route of the public transportation means, the name of a 
station nearest the location of the user must be inputted, 
and therefore, when the user is, for example, at a location 
of unknown geography, it is difficult to use the software. 
[0006] Such being the situation, an object of the present 
invention is to provide a portable information terminal 
apparatus capable of easily obtaining information on a 
public transportation route to a station of a public 
transportation means based on the present location, or the 



- 7 - 



destination. 
[0007] 

[Means for Solving the Problems] A portable information 
terminal apparatus according to the present invention 
comprises a terminal location measuring means for measuring 
the present location of a terminal by a satellite 
positioning system, a destination inputting means for a user 
of the terminal to input a destination to the terminal, a 
public transportation means station retrieving means for 
retrieving a station of a public transportation means . 
nearest to the present location or destination based on the 
present location information obtained by the terminal 
location measuring means or the destination information 
obtained by the destination inputting means, a 
transportation route retrieving means for retrieving a route 
to the station of the public transportation means nearest 
the present location or the destination obtained by the 
public transportation means station-retrieving means, and 
for retrieving a transportation route between two stations, 
namely the public transportation means station nearest the 
present location and the public transportation means station 
nearest the destination, and a transportation route 
information display means for displaying transportation 
route information obtained by the transportation route 
retrieving means. 
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[0008] By the above-described construction, the portable 
information terminal apparatus according to the present 
invention automatically measures the location of its user 
and retrieves, for displaying, the route to the public 
transportation means station nearest the present location or 
the exact transportation route to the targeted destination. 
[0009] 

[Embodiments and Examples of the Present Invention] Fig. 1 
is a block diagram showing the internal construction of a 
portable information terminal apparatus 101 of an embodiment 
according to the present invention. 

[0010] It should be noted that, in the embodiment, the GPS 
(Global Positioning System) is used as a satellite 
positioning system. 

[0011] The portable information terminal apparatus 101 
comprises a GPS receiver 102 for receiving radio waves 
transmitted by a GPS satellite; a CPU 103 for calculating 
the present time and present location based on transmitted 
data (time and orbit data) from the satellite obtained from 
the GPS receiver 102 and for controlling the entirety of the 
portable information terminal apparatus 101 including a 
display 106, an inputting/operating unit 107, and an 
external interface 110; a ROM 104 for storing a control 
program for respective controlling units of the CPU 103, and 
software for performing retrieval of a transportation route, 
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display of a result of the retrieval, or the like; and a RAM 
105 for storing the time and location data received from the 
satellite, or a railway route map, electronic map data, or 
the like, necessary for retrieving the transportation route. 
[0012] The portable information terminal apparatus further 
comprises the display 106 for displaying in an easy-to- 
understand manner the location data, railway route map, 
electronic map data, or the like to the user of the terminal, 
the inputting/operating unit 107 which is an interface when 
the user operates the terminal, and the external interface 
110 for performing transfer of data between external 
peripheral devices such as a secondary storage medium or the 
like . 

[0013] Fig. 2 is a flowchart showing the operation of the 
portable information terminal apparatus according to the 
present embodiment. In this example,' the user of the 
terminal travels on foot and by railway from the present 
location to the targeted destination. 

[0014] To start with, when the terminal is turned on in 
step S201 by the user, the GPS receiver 102 starts in step 
S202 to receive radio waves from the GPS satellite, then 
using the GPS satellite data obtained thereby, the CPU 103 
calculates in step S203 the latitude and longitude of the 
present location. Based on the result of the calculation, 
electronic map data for the present location corresponding 
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to the latitude and longitude of the present location is 
read in step S204 from the RAM 105, and a map for the 
present location, such as that shown in Fig. 3, is displayed 
in step S205 on the display 106. Simultaneously, the 
present location is indicated by an icon 301. 
[0015] Then, when the user of the portable information 
terminal selects, in step S206, an icon 302 marked 
"destination?" shown in Fig. 3 by pen-input or the like, a 
prompt 401 for prompting input of a targeted destination to 
which he intends to travel appears as shown in Fig. 4, and 
.then, the targeted destination is inputted at the prompt 401 
in step S207. 

[0016] It should be noted that data which is inputted for 
the destination can be in any form as long as the latitude 
and longitude thereof are obtainable from the inputted 
contents. For example, if the name and address of a company 
and data of the latitude and longitude in correspondence 
therewith are previously stored in the RAM 105 as a 
conversion table, inputting of the name or address of the 
company is sufficient, or the latitude and longitude may be 
directly inputted. 

[0017] When inputting of the destination is finished in 
step S207, then, a nearest station retrieving program in the 
ROM 106 is activated in step S208 for retrieving the 
stations nearest the present location and destination from 
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data in the RAM 105. Further, in step S209, a route 
retrieving program initiates retrieval of a railway route 
connecting the nearest stations obtained in the above- 
described step S208. For reference, when a plurality of 

stations which can be determined to be the nearest and a 

plurality of route between both stations exist, a few of the. 

route candidates are retrieved in accordance with preference 

of the user. 

[0018] Finally, when retrieval is finished, the retrieved 
result is displayed on the display 106 in step S210. 
Display of this retrieved result is, for example, as shown 
in Figs. 5 to 7, and by selecting any of icons 501, 601, and 
701, an electronic map or railway line map of the vicinity 
of the present location (Fig. 5), the railway line (Fig. 6), 
or the vicinity of the destination (Fig. 7) is displayed. 
[0019] In the map display of the vicinity of the present 
location in Fig. 5, a route 502 from the present location 
301 to the nearest station 503 is displayed, and in,the map 
display of the vicinity of the destination in Fig. 7, the 
destination 703 and a route 702 from the destination to the 
nearest station 704 are displayed by an icon or the like 
such that they can be readily understood by the user of the 
portable information terminal. Furthermore, in Fig. 6, 
information valuable for the user of the terminal such as 
the name of the railway line, the travel fare, the 
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travelling time required, the name of transfer stations, and 
the like are displayed. 

[0020] Now, a second embodiment of the present invention is 
described . 

[0021] in the first embodiment described above, information 
necessary for retrieving the transportation route such as 
positional data of a station, electronic map data, or the 
like is read from the RAM 105 in the portable information 
terminal. However, with a compact type portable information 
terminal, since the capacity of the incorporated RAM 105 is 
limited, all information necessary for the retrieval cannot 
always be available there. In such case, necessary 
information is provided from. an external storage medium or. 
the like via the external interface 110. 

[0022] A method applicable to this case is, for example, as 
shown in Fig. 8, in which a portable information terminal 
801 is connected with a data communication modem 802, a 
portable phone, or PHS 803, for obtaining map or railway 
line data from an external database. 

[0023] Fig. 9 is a flowchart showing the operation of the 
second embodiment. 

[0024] In step S911, when electronic map data corresponding 
to the vicinity of the present location or destination is 
not available in the RAM 105, a phone number is dialed in 
step S912 for access to a database in which all station 



-13- 



location data or electronic map information is stored in 
advance . 

[0025] Then, after the portable information terminal is 
connected on-line with the database, the present location 
obtained in step S903 is transmitted to the database (S913), 
and map data, station location information, etc. transmitted 
from the database is received in step S914, and map data or 
station location information read from the database is 
utilized instead of data available in the RAM 105 for 
retrieving the transportation route. 

[0026] For reference, although, in each of the 
aforementioned embodiments, both the information on the 
present location and information on the destination are used 
for retrieving, a system using only one of them for 
retrieving is also possible. 

[0027] 

[Advantages] As described above, since the portable 
-information terminal apparatus according to the present 
invention can provide information on an appropriate 
transportation means and route thereof from the present 
location to the destination to a user of the terminal 
apparatus, even in a case where the user of the terminal 
apparatus is in a place of unknown geography, and he does 
not know the nearest available public transportation means 
or the like, or knows ' only an address of the targeted 



-14- 



destination, there is an advantage that he can travel by 
unmistakably selecting the route or transportation means. 
[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a block diagram showing a portable 
information terminal apparatus according to an embodiment of 
the present invention. 

[Fig. 2] ' Fig. 2 is a flowchart showing the operation of a 
first embodiment of the present invention. 
[Fig. 3] Fig. 3 is an explanatory view showing a map 
display of the vicinity of the present location in the 
aforementioned first embodiment. 

[Fig. 4] Fig. 4 is an explanatory view showing a prompt 
display for prompting input of a destination in the 
aforementioned first embodiment. 

[Fig. 5] Fig. 5 is an explanatory view showing a map 
display of the vicinity of the present location as a 
retrieved result in the aforementioned first embodiment. 
[Fig. 6] Fig. 6 is an explanatory ' view showing a schematic 
display of a railway line as a retrieved result in the 
aforementioned first embodiment. 

[Fig. 7] Fig- 7 is an explanatory view showing a map 
display of the vicinity of the destination as a retrieved 
result in the aforementioned first embodiment. 
[Fig. 8] Fig. 8 is a block diagram showing the system 
construction of a second embodiment of the present invention 
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[Fig. 9] Fig. 9 is a flowchart showing operation of 
aforementioned second embodiment. 
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DRAWINGS 
[FIG. 1] 

102 GPS RECEIVER 

106 DISPLAY 

107 INPUTTING /OPERATING UNIT 
110 EXTERNAL INTERFACE 

[FIG. 2] 

5201 TURN ON POWER 

5202 RECEIVE RADIO WAVES FROM GPS 

5203 CALCULATE PRESENT LOCATION 
S2 04 EXTRACT MAP INFORMATION 

5205 DISPLAY VICINITY OF PRESENT LOCATION ON MAP 

5206 SELECT "DESTINATION?" ICON 

5207 INPUT DESTINATION 

5208 RETRIEVE STATIONS NEAREST TO PRESENT LOCATION AND 
DESTINATION 

S2 0 9 RETRIEVE RAILWAY LINE 

S210 DISPLAY RETRIEVED RESULT 
END 
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DESTINATION? 



[FIG. 4] 
DESTINATION ? 

5] 

VICINITY OF PRESENT LOCATION 
ROUTE 

NEAREST STATION 
RAILWAY LINE ■ 
VICINITY OF DESTINATION 

[FIG. 6] 

1 VICINITY OF PRESENT LOCATION 

2 RAILWAY LINE 

3 VICINITY OF DESTINATION 

4 TIME REQUIRED: 1 HOUR 24 MINUTES 

5 TRAVEL FARE: SINGLE 560 YEN 

6 TRANSFERS: ONE 

7 WALK , ' 

8 AA LINE 

9 BB LINE 

10 WALK 

11 STARTING POINT 

12 XX STATION 

13 YY STATION 

14 ZZ STATION 
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15 DESTINATION 

16 10 MINUTES 

17 30 MINUTES 

18 39 MINUTES 

19 5 MINUTES 

[FIG. 7] 

1 VICINITY OF PRESENT LOCATION 

2 RAILWAY LINE 

3 RAILWAY LINE 
7 04 NEAREST STATION 

[FIG. 8] 

[FIG. 9] 

5901 TURN ON POWER ■ 

5902 RECEIVE RADIO WAVES FROM GPS 

5903 CALCULATE PRESENT LOCATION 

5911 NECESSARY MAP DATA AVAILABLE IN INCLUDED RAM 

5912 CONNECT TO DATABASE 

5904 EXTRACT MAP INFORMATION 

5913 TRANSMIT INFORMATION ON PRESENT LOCATION 

5914 RECEIVE MAP DATA 

5905 DISPLAY MAP OF VICINITY OF PRESENT LOCATION 

5906 - SELECT "DESTINATION?" ICON 
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5907 INPUT DESTINATION INFORMATION 

5908 RETRIEVE STATIONS NEAREST FROM PRESENT LOCATION AND 
DESTINATION 

5909 RETRIEVE RAILWAY LINE 

5910 DISPLAY RETRIEVED RESULT 
END 
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